coils; the latter is used principally where a powerful current is required for surgical purposes. In all practical galvanic batteries, there are one or more zinc and one or more carbon plates. The zinc stands in a solution of sal ammoniac in the Le Clanche, and in a solution of sulphuric acid and bichromate of potash, or chromic acid, in the bichromate. The zinc is always eaten away as the battery works, and requires renewing as it wears. In the bichromate cell also it requires cleaning, and sometimes reamalgamating after use, the action of the salts in the solution in which it is immersed forming a deposit upon the surface of the zinc which not only opposes the passage of the current, but sets up an opposing electrical pressure to the primary current. In both the Le Clanche and the bichromate cells hydrogen is given off at the carbon plate, and would again lessen the current by setting up resistance and opposing pressures unless it was got rid of. In the Le Clanche the hydrogen is got rid of by providing some oxide of manganese for it to attack, the latter giving up a portion of its oxygen rather freely, and the hydrogen uniting with the oxygen to form water. The oxide of manganese is contained in a porous cell, in which also the carbon plate stands, and in which some crushed carbon is placed with the manganese. In the dry cells, which are all on the Le Clanche pattern, the solution of sal-ammoniac is held in plaster of Paris, or some similar substance, the whole being sealed over. There are very few dry cells that are of any use, and none of small size. In the bichromate cell, the oxidising agent is bichromate of potash, or chromic acid, both of which give up their oxygen rather freely. The bichromate cell is sometimes made with a porous division, the carbon plates standing in the outer portion of the cell, the zinc in the porous cell, but the presence of the porous division so increases the resistance of the cell that it is rendered almost useless for cauteries, or work requiring large currents. The more usual form where large currents are required is, the zinc is fixed between two carbons, and the three are arranged to be lifted out of the solution when not in use, and to be immersed sufficiently to give the necessary current.
The pressure available from any battery cell depends, first upon the constituents of the battery, and secondly upon the internal resistance. The chemical constituents and their arrangement rule the highest pressure obtainable, which is obtained when no current is passing.
The resistance of each cell takes toll of the initial pressure, in proportion to the current passing, the actual toll being measured by the product of the resistance into the current.
The resistance of each cell depends upon its dimensions. The larger the plates in the cell, and the nearer they are togtlier, the smaller the resistance, hence the "plunge" bichromate has a low resistance, compared to the Le Clanche, and hence also its available pressure is higher than that of the Le Clanche, and it will be remembered that the heating effect depends upon the square of the available pressure. 
